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INTRODUCTION
The presence of a mass in salivary glands is a
diagnostic and therapeutic challenge. It could be
caused by an inflammatory lesion, benign tumor, or
malignant neoplasm. Radiography, sialography,
ultrasonography (US), computed tomography (CT),
and magnetic resonance imaging (MRI) can be used
to evaluate lesions in the salivary glands [1–3].
However, US has become the modality of choice
due to its noninvasive nature, absence of ionizing
radiation, multiplanar capability, ease of manipu-
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Background: To evaluate the role of ultrasonography in the diagnosis of salivary
gland masses.
Materials and Methods: The sonographic margin, internal texture, shape, and
the clinical record of 25 cases (22 benign and 3 malignant) of verified salivary
gland masses were retrospectively reviewed. Benign lesions included pleomorphic
adenoma (n = 7), Warthin’s tumor (n = 6), sclerosing sialadenitis (n = 5) including
one associated with sialolithiasis, lymphoid hyperplasia (n = 2), and one case
each of chronic suppurative inflammation with abscess and chronic inflammation.
Malignancies included one case each of adenoid cystic carcinoma, squamous cell
carcinoma and lymphoma.
Results: There was a significant difference in shape between the benign and
malignant lesions (p = 0.037, oval or round versus irregular). Benign neoplasms
and lymphoid hyperplasia were significantly more likely to be homogeneous with
a well-defined margin and round or oval shape, while malignant and inflammatory
lesions tended to be heterogeneous (p = 0.002) with indistinct margins (p = 0.001)
and irregular shape (p = 0.009). A solid mass with small cysts was suggestive of
Warthin’s tumor.
Conclusion: Ultrasonography is a good imaging modality to assess salivary gland
masses. It may help narrow the differential diagnoses and differentiate benign from
malignant lesions.
(J Med Ultrasound 2003;11:1–6)
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lation, cost-effectiveness, and easy portability [4–7].
To our knowledge, reports on the sonographic
analysis of salivary gland masses and differentiation
of benign lesions from malignant ones are relatively
rare [8, 9]. The purposes of this report are, first,
to describe the sonographic findings of salivary gland
masses; second, to analyze the margin, internal
texture, and size of the lesions; and third, to study
statistically the relationship between morpho-
logic findings and the benign or malignant nature
of lesions.
MATERIALS AND METHODS
In a period of 17 months, 25 patients with palpable
salivary gland masses (18 in the parotid glands and
7 in the submandibular glands) proved by pathology
underwent US. There were 15 males and 10 females
with ages ranging from 25 to 70 years (mean,
49.56 years). The maximal diameter of the masses
measured between 1.7 cm and 5.1 cm (mean,
3.0 cm) on sonograms.
The internal texture, margin, and shape of the
masses were recorded. Internal texture was catego-
rized into homogeneous or heterogeneous echo-
genicity, either with or without cystic components,
and the margin was classified as either well defined
or indistinct. The shape was classified as oval/
round or irregular. Sonographic findings were inter-
preted by three radiologists (YLW, YCC, KWL),
and the final conclusion was determined by
consensus.
US was performed with a real-time scanner —
Acuson 128XP (Acuson, Mountain View, CA, USA)
or Sonoline Elegra (Siemens, Issaquah, WA, USA)
— using a 7 or 7.5 MHz linear transducer. CT was
performed in 21 cases. Final diagnoses were estab-
lished by surgery and pathology in 15 cases and by
core needle biopsy in 10 cases.
The benign neoplasms and a case of lymphoid
hyperplasia were classified as group I because these
lesions are more likely to be homogeneous and have
well-defined margins. The malignancies, chronic
inflammation and sialadenitis were classified as group
II. Differences between the benign and malignant
groups as well as between groups I and II were
tested using Fisher’s exact test for categorical vari-
ables including internal texture, margin, and shape.
A p value of 0.05 or less was considered statistically
significant.
RESULTS
Of the 25 cases, 22 were benign and three were
malignant. All malignancies occurred in the parotid
gland, while three of five cases of sialadenitis
occurred in the submandibular gland. Benign lesions
included pleomorphic adenoma (n = 7) (Fig. 1),
Warthin’s tumor (n = 6) (Fig. 2), sclerosing
sialadenitis (n = 5) (Fig. 3) including one associated
with sialolithiasis, lymphoid hyperplasia (n = 2), and
Fig. 1. Pleomorphic adenoma proved by biopsy and
surgery. Sonogram shows that the mass is oval in shape
and has a homogeneous texture and a well-defined margin.
Fig. 2. Warthin’s tumor. Sonogram shows a well-defined
and homogeneous mass with cystic change.
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Fig. 4. Chronic suppurative inflammation of the right
parotid gland with abscess formation. Sonogram shows
a well-defined mass that is oval in shape, heterogeneous
in texture and has posterior enhancement.
one case each of chronic suppurative inflammation
with abscess (Fig. 4) and chronic inflammation. The
malignancies included one case each of adenoid
cystic carcinoma, squamous cell carcinoma (Fig. 5)
and lymphoma.
Table 1 summarizes the internal texture, margin,
and shape of the lesions on sonograms. All cases
of lymphoid hyperplasia, 86% of pleomorphic adeno-
mas, 83% of Warthin’s tumors, and 40% of cases
of sclerosing sialadenitis were homogeneous in texture
(Figs. 1 and 2). All malignancies (Fig. 5) and
inflammatory lesions (Fig. 4) and 60% of cases of
sialadenitis (Fig. 3) revealed heterogeneous texture.
All benign neoplasms, lymphoid hyperplasia and
lymphomas had well-defined margins (Figs. 1 and
2), while all carcinomas (Fig. 5), 50% of inflam-
matory lesions and 60% of cases of sialadenitis
(Fig. 3) had an indistinct outline. All malignant
neoplasms, four of five cases of sclerosing
sialadenitis, and two of seven pleomorphic adeno-
mas were irregular in shape. Otherwise, lesions were
either round or oval. Four (67%) of six Warthin’s
tumors had small cystic components.
Table 2 shows that there was no significant
difference between benign and malignant lesions
with respect to the margin (p = 0.133). However,
there was a significant difference with respect to
shape (p = 0.037, oval or round vs irregular) and
a borderline significant difference with respect to
internal texture (p = 0.052). Significant difference
was found between group I and group II lesions with
respect to the internal texture (p = 0.002), margin
(p = 0.001), and shape (p = 0.009). Group I lesions
were more likely to have a homogeneous texture,
well-defined margin, and round or oval shape, while
group II masses tended to be heterogeneous in texture,
indistinct in margin, and irregular in shape.
DISCUSSION
US is the modality of choice to evaluate salivary
gland lesions [4–9]. However, it cannot show deep
lesions and the medial extension to their full extent,
especially in large lesions [1]. It is important to
obtain a reliable sonographic diagnosis to adequately
manage the patient with a salivary gland lesion. A
benign neoplasm should be excised surgically, while
a patient with sialadenitis or lymphoid hyperplasia
may be treated conservatively [8, 9]. A patient with
lymphoma should undergo chemotherapy or radia-
Fig. 3. Sclerosing sialadenitis. Sonogram shows a
heterogeneous mass that is irregular in shape with an
indistinct margin.
tion therapy after staging by imaging studies. A
patient with primary malignancy should undergo
extensive surgery [10].
Internal texture
In this series, most pleomorphic adenomas and
Warthin’s tumors and all cases of lymphoid hyper-
plasia were homogeneous in texture, while all
malignant neoplasms and inflammatory lesions and
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more than half of the cases of sialadenitis were
heterogeneous in texture. This is similar to a pre-
vious report which found that internal echoes were
homogeneous in 91% of pleomorphic adenomas and
heterogeneous in 71% of malignancies [8]. In con-
trast to the usual homogeneous and hypoechoic
appearance of lymphoma, the only lymphoma in this
report appeared slightly heterogeneous, probably due
to confluence of the enlarged node within the
hyperechoic parotid gland.
All of the carcinomas, half of the inflammatory
lesions and more than half of the cases of sialadenitis
in this series had indistinct margins. A lesion with
cystic components is highly suggestive of Warthin’s
tumor, which was found in 67% of our patients and
in 93% of patients in a previous report [8]. The
weakly hyperechoic structures, seen in our three
malignant neoplasms, could be attributed to connec-
tive tissue, hyaline, necrotic and keratinized mate-
rials [9]. Attenuated posterior echoes have been
observed in malignant tumors with abundant con-
nective tissue and metaplastic bone formation [9],
but this was observed in only two of our carcinomas.
Margin
All pleomorphic adenomas and Warthin’s tumors in
this series had well-defined margins, which is con-
sistent with a previous report [8]. The clear bounda-
Fig. 5. Squamous cell carcinoma of the left parotid gland.
Sonogram shows that the mass is characterized by an
indistinct margin (arrows) and heterogeneous texture.
Table 1. Sonographic findings in 25 cases of salivary gland masses
n Internal texture Margin Shape, Acoustic,
Final diagnosis (parotid/ Homogeneous Heterogeneous Well-defined Indistinct oval/round/ AE/AN/
submandibular) (%)  (%)  (%) (%) irregular AA
Benign
Pleomorphic adenoma 7 (6/1) 6 (86) 1 (14) 7 (100) 0 3/2/2 4/3/0
Warthin’s tumor* 6 (5/1) 5 (83) 1 (17) 6 (100) 0 5/1/0 1/5/0
Sclerosing sialadenitis 5 (2/3) 2 (40) 3 (60) 2 (40) 3 (60) 1/0/4 2/3/0
Chronic inflammation 2 (1/1) 0 2 (100) 1 (50) 1 (50) 2/0/0 2/0/0
Lymphoid hyperplasia 2 (1/1) 2 (100) 0 2 (100) 0 2/0/0 1/1/0
Malignant
Squamous cell carcinoma 1 (1/0) 0 1 (100) 0 1 (100) 0/0/1 0/0/1
Adenoid cystic carcinoma 1 (1/0) 0 1 (100) 0 1 (100) 0/0/1 0/0/1
Low grade lymphoma 1 (1/0) 0 1 (100) 1 (100) 0 0/0/1 1/0/0
Total 25 (18/7) 15 (60) 10 (40) 19 (76) 6 (24) 13/3/9 11/12/2
*Four Warthin’s tumors had small cystic components. AE = acoustic enhancement of mass; AN = unremarkable in attenuation;
AA = posterior attenuation.
J Med Ultrasound 2003 • Vol 11 • No 1 5
Ultrasound of Salivary Gland Masses
ries of pleomorphic adenomas can be attributed to
the presence of capsules (Fig. 1), even when the
thickness is less than 0.2 mm, while those of
Warthin’s tumor can be attributed to the larger
difference in acoustic impedance between the tumor
and surrounding tissue. Around half of inflammatory
masses and both carcinomas in this report were
characterized by indistinct margins, which is in
contrast to the corresponding figure of 50% for
carcinomas in a previous report [8]. Histopathologic
analysis showed that the indistinct margin in cases
of malignancy corresponded to abundant connective
tissue with scattered tumor cell nests [9].
Shape
In our series, there was a significant difference in
shape between benign and malignant lesions (p =
0.037, oval or round vs irregular). In this series, 29%
of pleomorphic adenomas and 40% of sialadenitis
cases with a lobular shape were classified as irregu-
lar in shape. If these had not been classified as
irregular, the statistical difference might have been
greater. In a previous series, 91% of pleomorphic
adenomas, 10% of Warthin’s tumors, 40% of other
benign lesions, and 36% of malignancies were lobular
in shape [8], but the author did not describe the
criteria for lobular or polygonal shape [8]. The
irregular shapes of malignancies and inflammatory
lesions in our results could be attributed to a rela-
tively rapid disease process with tumor cell and
inflammatory cell infiltration, respectively [9].
CONCLUSION
We encountered malignant neoplasms at a frequency
of 12%, which is consistent with the figure of 13.2%
in a previous report [11]. Of our patients, 28% had
inflammatory lesions. In this series, malignant and
inflammatory lesions were significantly more likely
to have heterogeneous texture, indistinct outline, and
irregular shape. However, the treatment policies for
malignancies and inflammatory lesions are totally
different. Some investigators suggest that in cases
of parotid gland masses, a core needle biopsy might
be performed, because it enables a more specific
tissue diagnosis without complications [12, 13].
US is a reliable diagnostic tool to evaluate
suspected lesions in salivary glands. Benign neo-
plasms and lymphoid hyperplasia are significantly
more likely to have homogeneous texture, well-
defined margins, and round or oval shape, while
malignancies and inflammatory lesions tend to be
heterogeneous in texture, with indistinct margins and
irregular shapes. A solid mass with small cysts is
suggestive of Warthin’s tumor.
REFERENCES
1. Eracleous E, Kallis S, Tziakouri C, et al. Sonography,
CT, CT sialography, MRI and MRI sialography in
investigation of the facial nerve and the differentia-
tion between deep and superficial parotid lesions.
Neuroradiology 1997;39:506–11.
Table 2. Statistical analysis between benign and malignant lesions, as well as between group I and II lesions with
respect to internal texture, margin, and shape
Internal texture Margin Shape
Homogeneous Heterogeneous Well-defined Indistinct Oval/round Irregular
Benign 15 7 18 4 16 6
Malignant 0 3 1 2 0 3
p value 0.052 0.133 0.037
Group I
   (benign neoplasm,
   lymphoid hyperplasia) 13 2 15 0 13 2
Group II
   (malignancy, inflammation
   & sialadenitis) 2 8 4 6 3 7
p value 0.002 0.001 0.009
Y.L. Wan, Y.C. Cheung, K.W. Lui, et al
6 J Med Ultrasound 2003 • Vol 11 • No 1
2. Murray ME, Buckenham TM, Joseph AE. The role
of ultrasound in screening patients referred for
sialography: a possible protocol. Clin Otolaryngol
1996;21:21–3.
3. Goto TK, Yoshiura K, Nakayama E, et al. The
combined use of US and MR imaging for the diag-
nosis of masses in the parotid region. Acta Radiol
2001;42:88–95.
4. Bruneton JN, Mourou MY. Ultrasound in salivary
gland disease. ORL J Otorhinolaryngol Relat Spec
1993;55:284–9.
5. Schon R, Duker J, Schmelzeisen R. Ultrasonographic
imaging of head and neck pathology. Atlas Oral
Maxillofac Surg Clin North Am 2002;10:213–41.
6. Yasumoto M, Yoshimura R, Sunaba K, et al.
Sonographic appearances of malignant lymphoma
of the salivary glands. J Clin Ultrasound 2001;29:
491–8.
7. Bradley MJ, Durham LH, Lancer JM. The role of
colour flow Doppler in the investigation of the salivary
gland tumour. Clin Radiol 2000;55:759–62.
8. Shimizu M, Ussmuller J, Hartwein J, et al. Statistical
study for sonographic differential diagnosis of tumor-
ous lesions in the parotid gland. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod 1999;88:226–33.
9. Shimizu M, Ussmuller J, Hartwein J, et al. A com-
parative study of sonographic and histopathologic
findings of tumorous lesions in the parotid gland.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod
1999;88:723–37.
10. Malata CM, Camilleri IG, McLean NR, et al. Meta-
static tumours of the parotid gland. Br J Oral
Maxillofac Surg 1998;36:190–5.
11. Cajulis RS, Gokaslan ST, Yu GH, et al. Fine needle
aspiration biopsy of the salivary glands. A five-year
experience with emphasis on diagnostic pitfalls. Acta
Cytol 1997;41:1412–20.
12. Buckland JR, Manjaly G, Violaris N, et al. Ultra-
sound-guided cutting-needle biopsy of the parotid
gland. J Laryng Otol 1999;113:988–92.
13. Kesse KW, Manjaly G, Violaris N, et al. Ultrasound-
guided biopsy in the evaluation of focal lesions and
diffuse swelling of the parotid gland. Br J Oral
Maxillofac Surg 2002;40:384–8.
